Proceedings of the Royal Society of Medicine
Hypnotic Drugs of Varying Degree of Toxicity are:-THE ALCOHOL CHLOBRAL GROUP. Chloral, dose 10 to 20 grains; an effective rapidly acting and safe hypnotic. In full doses itS is depressant to the heart and respiratory functions. If used continuously it may have a toxic action on the liver and cause toxic jaundice, also it may give rise to addiction. This hypnotic has undeservedly fallen into disuse. I F Chloralamide (Chloral Formidum BP), dose 15 to 45 grains. It is a safe and mild hypnotic. Like chloral it is incompatible with alkalies which cause decomposition. When used on successive nights the hypnotic effect is apt to diminish so that this drug is used much less than formerly.
Other chloral derivatives which are not commonly used at the present time: Butyl chloral, dose 5 to 20 grains. Useful in the insomnia of neuralgia. Chloralose, dose 3 to 10 grains. A compound of chloral and glucose. It is not free from toxic effects such as excitement, tremors, and cardiac depression. It is rarely used.
Chlorbutol, also known as "chloretone"; dose 5 to 20 grains; more toxic and less effective as a hypnotic than chloral.
Hypnal, a compound of chloral and antipyrin; dose 5 to 15 grains; is rarely used. Dormiol, a compound of chloral and amylene hydrate; dose 5 to 40 minims; is rarely used.
Ural, a compound of chloral and urethane; dose 15 to 45 grains; a dangerous and uncertain hypnotic. Isopral is tri-chlor-isopropyl alcohol. Dose 10 to 30 grains. It has fallen into disuse owing to its toxic effects in causing cardiac depression and gastric disturbance.
Bromal, dose 2 to 5 grains; is more toxic and less certain in hypnotic action than chloral.
Paraldehyde, dose i to 2 drachms. A useful and safe hypnotic. It has an unpleasant taste. Is soluble in water 1 in 9. It is contra-indicated in gastric and respiratory diseases. Its repeated use may cause toxic liver effects and give rise to addiction (paper by Dr. Carver, 1933, Society for the Study of Inebriety).
Amylene hydrate, dose 30 to 60 minims. It acts like paraldehyde, but is less certain and more toxic.
Aponal, a compound of amylene hydrate and urea; dose 10 to 20 grains. Is said to be a safe hypnotic and less unpleasant to take than amylene hydrate. It is rarely used.
Hedonal is isomeric with aponal; dose 10 to 20 grains. Is an uncertain hypnotic. Neuronal, di-ethyl-bromide acetamide, dose 5 to 20 grains. It is a powerful hypnotic, but has toxic effects on the heart and alimentary system, and causes skin rashes. It has fallen into disuse.
Avertin is tri-brom-ethyl alcohol. It has been used extensively as a basal ane,sthetic and is administered rectally. The dose recommended by the introducers is (0 1 gramme) lf to 11 grains per kilogram body-weight of the patient, but there are many conditions which would demand a considerably smaller dose than this. Care and experience are required to decide on the suitable dosage for basal anesthesia. It may cause prolonged coma, or toxic liver effects such as jaundice in susceptible patients. THE Uradal or adalin is brom-di-ethyl acetyl urea. Dose 5 to 15 grains. It is a sedative as well as hypnotic. It is a useful and safe hypnotic. I have met with no cases of addiction or toxic effects from its use.
Uvaleral or bromural or dormigene is a mono-brom-isovaleryl urea; dose 5 to 10 grains. Is a useful and safe hypnotic.
Somnosal is a proprietary preparation composed of a mixture of bromural and dimethyl-amido-phenyl-methyl-iso-pyrazalon. Dose 5 to 10 grains. Is a mild and safe hypnotic. SULPHONE GROUP. Sulphonal is dimethyl-methane-di-ethyl sulphone. Dose 10 to 30 grains. Trional is methyl-sulphonal, dose 10 to 20 grains. Tetronal is ethyl sulphonal, dose 10 to 20 grains. These hypnotics are only slightly soluble in water. They are very slowly absorbed and their action thereby may be much delayed. They are powerful hypnotics, but owing to their delayed and uncertain action are less used than formerly. They have been much used in asylum practice.
Dangers from this group are: (1) A cumulative effect owing to delayed absorption if the drug has been taken in repeated daily dose, when coma may develop unexpectedly. There are many recorded cases of drug addiction.
(2) Repeated use of the drugs may lead to troublesome skin rashes of urticarial or erytbematous type often associated with marked prurigo. Vesicular and bullous eruptions and purpura have been observed.
(3) Haematoporphyrinuria is a common but not constant symptom.
Mental depression leading to suicidal tendency and the taking of an overdose. Subjective and objective toxic effects on the nervous system such as hallucinations, slurred and thick speech, diplopia, squint, ataxy, drowsiness and stupor.
Overdosage may be followed by deep coma lasting over a prolonged period (several days), and during this period there is danger of the development of basal bronchopneumonia which is usually fatal. In these cases the drug has been found in the cerebrospinal fluid. An extensor plantar reflex is common during the stage of coma.
Fatal dose.-Death has occurred after one dose of 30 grains in a neurasthenic woman. Probably an average minimum fatal dose for an adult is about 75 grains, but recovery has occurred after very much larger doses. Several deaths have followed the daily use of from 10 to 20 grains over periods of from two to twelve months.
THE BARBITURIC ACID GROUP.
Barbitone or veronlal is di-ethyl-barbituric acid.
Sodium barbitone or medinal is the sodium salt of barbitone. Proponyl is dipropyl barbituric acid, and Neonal or soneryl is N. butyl-ethyl-barbituric a.cid. Dial is di-allyl-barbituric acid. Phenobarbitone or luminal is di-phenyl-barbituric acid, and Sodium luminal is its sodium salt.
Phanadorm is cyclo-hexenyl-ethyl barbituric acid. Evipan is N. methyl-cyclo-hexenyl-methyl barbituric acid, and Sodiu,m evipan is its sodium salt. Pento-barbitone is ethyl-methyl-butyl-barbituric acid, and its sodium salt is Nembutal. lpral is calcium ethyl iso-propyl-barbituric acid. Allonal is a combination of allyl-isopropyl barbituric acid with amidopyrin (causes a reddish brown colour to the urine from the amidopyrin present).
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Veramon, a combination of veronal with amidopyrin (causes a. reddish brown colour in urine).
Gardenal is phenyl-ethyl barbituric acid.
Cibalgin is a combination of dial and amidopyrin (causes a reddish brown colour to urine).
Somnifaine is a combination of allyl-isopropyl barbituric acid and veronal. Sodium hebaral is the sodium salt of hexyl-ethyl-barbituric acid-it is given by the mouth for insomnia.
BeatoG is a proprietary preparation said to be a mixture of veronal with extracts of valerian and jusquiame.
Quadronox is a proprietary preparation said to contain 80% veronal, with phenacetin, phenazone, etc. (urine may be coloured reddish brown from the phenazone present).
Amytal is iso-amyl-ethyl barbituric acid, and the sodium salt is used for intravenous purposes (ana3sthesia).
Pernoctont is 2.butyl-bromethyl barbituric acid. The sodium salt is used intravenously.
A considerable number of other preparations containing barbituric acid derivatives is on the market. The addition of alkyl or aryl radicles of higher molecular weight than ethyl adds to the toxicity of the substance, thus luminal, dial, proponal, gardenal, soneryl and nembutal are all more toxic than veronal.
Launoy and Conti6re, taking veronal as unity, have found that the relative toxicity for dial is 3 1, for soneryl 4 * 7, for amytal 10 1, and for nembutal 10 1.
The combination of a barbituric acid compound with an analgesic drug such as amidopyrin, phenacetin, etc., occurs in veramon, allonal, cibalgin, and quadronox appears to me to be dangerous since the barbituric acid compound is much more toxic than the analgesic drug, and this may lead to an overdosage of the barbiturate when the preparation is taken in large doses to relieve pain.
Uses.-The barbituric acid derivatives are perhaps the most commonly used hypnotics at the present day. When taken by the mouth they are quickly absorbed and within an hour or so after a clinical dose sleep usually ensues.
After a single therapeutic dcse a period of sleep lasting from six to twelve hours usually occurs, without unpleasant after-effects. There is more certainty of action than with most of the other hypnotics. These are the reasons for the popularity of this group of hypnotics. All of the above group of drugs have been used for hypnotic purposes. When one remembers that the toxicity of the derivative increases with the substitution of larger radicles than ethyl, it is probably safer to use for hypnotic purposes barbitone or its sodium salt than the more complex derivatives.
Many of the group mentioned have been used for basal anaesthesia. Those which are most commonly used at the present time for this purpose are nembutal, pernocton, amytal and evipan.
Dangers from this group.-As with other poisons, if taken on an empty stomach and in solution, the effect is more rapid and intense. The taking of alcohol with the drug seems to increase the toxic effect (recent case of quadronox poisoning).
(I) Idiosyncrasy.-(A) Natural. Some persons have a natural increased susceptibility to all drugs, often there is present a highly strung nervous temperament, and there is a history of abnormally excessive reaction to medicinal preparations.
(B) Acquired is shown by:-(1) Allergy.-Allergic patients are often abnormally susceptible, e.g., a history of asthma, urticarial attacks, angio-neurotic cedema, etc., are an indication of this state.
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(2) Defective renal function.-The usual symptoms of acute or chronic nephritis may be present, but a chronic cystitis accompanied by a latent pyelitis will greatly increase the susceptibility, even if the blood urea is little above the normal.
(3) Defective liver function, e.g., a history of cirrhosis or tendency to jaundice or to attacks of acidosis may be present as an indication.
(4) Hyperthyroidism.-This greatly increases the susceptibility to these drugs, for example, nembutal is dangerous as a basal anesthetic.
(5) Myocardial disease as shown by tachycardia and other signs of cardiac disease.
(6) Alcoholic addicts. In them the action is uncertain. (7) Glycosuria is evidence of defective pancreatic or hepatic function and is an indication of likely idiosyncrasy.
(8) Toxic condition.-The prolonged toxic effects of some existing disease greatly erhance the susceptibility of the patient to this group of drugs especially the basal anesthetics.
(11) Subjective and objective toxic effects on the central nervouts system. Idiosyncrasy may lead to symptoms of acute or subacute poisoning from a normal full dose, e.g., I have seen prolonged coma, suppression of urine and bronchopneumonia follow a normal dose by mouth of two capsules (three grains) of nembutal.
The repeated use of therapeutic doses not uncommonly causes some symptoms such as mental depression, drowsiness, visual hallucinations, vertigo, ataxic gait, thick and indistinct speech (anarthric) diplopia, squint, nystagmus, difficulty of protrusion of the tongue, paralysis of a limb, facial paralysis, tremors of the hands, etc Albuminuria occurs sometimes, hsematoporphyrinuria rarely. A reddish-browncoloured urine is present where a phenazone derivative is combined with the rbituric acid compound. Skin rashes of an urticarial, erythematous or bullous pe may occur.
The symptoms from chronic or subacute poisoning very closely resemble those of 'ganic nervous diseases such as encephalitis lethargica, bulbar paralysis, cerebellar sease, general paralysis of the insane, alcoholism, peripheral neuritis, etc. In 1927 a paper was read before this Section by Dr. F. A. Pickworthl in which it as shown by animal experiments that actual degenerative changes occurred in the 3rve-cells after the prolonged administration of barbituric acid compounds. This lwork had been carried out by the late Sir Frederick Mott in conjunction with Dr.
Pickworth, and I have no doubt as to its accuracy. There is therefore a pathological basis for the toxic nervous symptoms which are observed clinically.
(III) Cumulative effect.-In healthy persons barbituric acid compounds are fairly rapidly excreted and cumulation does not readily occur. Where repeated doses are taken there is an accumulation of the toxic effects as shown by the t 'jective nervous symptoms mentioned. In these cases discontinuance of the drug )r a few days leads to disappearance of the symptoms. I have seen toxic jaundice o01llow the daily taking of one grain of luminal for over a year. di (1V) Tolerance.-Only a slight degree of tolerance to this group of drugs is established even after long use. It is for this reason that a moderate overdose is r usually followed by severe symptoms.
(V) Habit formation.-I have seen a large number of cases in which a definite craving for the drug has arisen after repeated daily administration, and the daily use of the drug has been continued in spite of strong medical advice to the contrary.
Addiction to the barbituric acid group of drugs differs from morphine and heroin addiction in that sudden discontinuance is not followed by severe withdrawal symptoms. Persons who have been taking the barbituric acid derivatives daily for a long perin very commonly take a large overdose when they are faced with mental stress ar worry and often death results thereby. I have met with cases in which suicik has been effected by taking an overdose of lysol or other poison. The danger . overdosage must always be borne in mind in the case of persons taking barbitur acid drugs in repeated daily doses; it is a very real danger.
A recent example of this occurred in the case of a well-known physician who' saw, in which a large overdose of veramon was taken with fatal result. ILLUSTRATIVE 
CASES.
(1) F., aged 35. Domestic worry. Had been taking two tablets of veronal nightly ft several weeks. Greatly depressed; tremors of facial mnuscles; ataxic gait; visual halluci tions. Symptoms completely cleared up after five weeks.
(2) M., aged 34. In institution for treatment for chronic alcoholism. Had been giv allonal, four tablets nightly for several weeks. No alcohol taken while in institution. developed thick and indistinct speech, diplopia and ataxic gait. Wassermann reacti negative. Symptoms cleared up on discontinuance of allonal.
(3) M., aged 45. Suffering from acute rheumatic fibrositis. Had been given medin, 10 grains, for six nights. On examination drowsy, bilateral ptosis. Speech indistinct ai thick. Diplopia on looking to left. Mental condition somewhat confused. Has been seei: objects which were non-existent (visual hallucinations). No history of alcoholism or eviden of syphilis. The symptoms completely cleared up in a week after discontinuance of t, medinal.
(4) M., aged 60. History of epilepsy. Had taken luminal 1grains daily for eighteE months. On examination: jaundice (present for fourteen days), some abdominal pain in hepatic region. Drowsy for three days. Sick several times daily the last three day Liver slightly enlarged. This patient was obviously in a condition of commencing acul yellow atrophy.
On discontinuance of the luminal and with intensive treatment with alkalies and gluco the symptoms cleared up after a few days. (6) F., aged 65. Operation for gall-stones and intestinal obstruction. Nembutal given intravenously for anesthesia. On the day after operation defective articulation; two days after operation confused defective articulation. Suppression of urine after operation. Death occurred four days after operation. (8) F., aged 39. Operation for vesico-vaginal fistula which had been present for nine months. Nembutal, one capsule, given the night before operation. Two capsules nembutal given an hour before operation the following morning. Gas and oxygen givealso for anmesthesia.
After operation deep coma superv-ened with all the signs of acute barbituric acid poisoning. Typical pneumonia occurred; death resulted fifty-one hours after the operation. Blood-urea 57 mgm. per 100 c.c. eighteen hours before death.
This was clearly a case of nembutal poisoning, the idiosyncrasy being due to the toxic m,ets of the gcnito-urinary infection on the heart and kidneys. in
The need for care in the use of hypnotics is obvious, particularly when there are oiy of the danger signs above mentioned.
In psychical cases an obsession of insomnia sometimes occurs and ordinary fo3rapeutic doses seem to have little or no effect. It is probable that such cases "ild be better treated by psycho-therapeutic measures than by drugs.
di, Basal anacsthesia.-The need for care in dosage with the drugs used for this -pose cannot be too strongly emphasized. If a therapeutic dose (which in a .eptible person may be an overdose) be given, either intravenously or by mouth, incannot be withdrawn, since absorption is rapid and one has to combat the full ect of the toxic symptoms, er 'Where any of the dangers mentioned are present, if a basal anasthetic is used at an a minimum dose should be given and full anaesthesia obtained by a general ?sthetic such as gas-and-oxygen or ether.
I-:in a recent case in which avertin was desired by the patient, it was decided, after fu sultation, to give a half dose, since glycosuria and myocardial weakness were .sent. Some of the solution was returned after rectal administration and P,bably only about a third of the normal dose was absorbed. su This patient was -able to talk up to the time of the abdominal operation which thb performed under gas-and-oxygen and ether. After recovery from the operation i patient stated that he had no recollection of the events preceding the operation etI a fuil amnesia was attained with the small dose.
In cases in whichthere is a possibility of danger it appears to me that if a basal esthesia is used, a reduced dose should be given which would effect amnesia inthout causing complete loss of consciousness.
CONCLUSIONS.
In prescribing hypnotics it is wise to select one, or a combination, of the less oxic type of drugs whose action is well known. I have been so impressed by their oxic effects that I never prescribe any of the barbituric acid group of drugs or of the ulphonal group.
Need for control of the prescription of hypnotic drugs of toxic properties.-These drugs should only be obtained on the prescriptionfrom the medical adviser, and the prescription should be retained by the pharmacist and not repeated, except on medital authority and signature.
The total quantity ordered on a prescription should be well under a possible fatal dose.
Legislation regarding the sale of poisons is under consideration as a result of the recent Poisons and Pharmacy Act which was passed this year (1933) .
A close co-operation between the medical profession and those practising pharmacy is essential if dangers from hypnotic drugs are to be avoided.
Dr. F. L. Golla: I think that we shall all agree with Sir William Willcox that, when we attempt to produce sleep or quietude in an excited organism, no single type of hypnotic medication is universally applicable and it may be worth while to attempt, howvever briefly, a physiological analysis of the mechanisms involved in the ],oduction`o f sleep, or at any rate of relative quiescence. That our knowleage is still extremely scanty is hardly to be wondered at when we realize how very recent are any systematic investigations on this subject. Its long history of comparative neglect is the result of the undue exaltation of cortical function that has proved an 61 495 Proceedings of the Royal Society of Medicine omnipresent stumbling-block in psychiatry. We have forgotten what was perfectlv well appreciated in Aristotelian psychology, namely, that the body and nervous system act as a whole.
Only within the last few years has it been accepted that a complex centre exists in the tuber-infundibular region, disturbance of whose functions is capable of producing sleep, though as long ago as 1890 Munthner connected the then existing epidemic of sleepy sickness with lesions in the periventricular grey matter.
The clinical and pathological evidence that lesions in this region cause pathological sleep is very considerable and rests on the observation of cases of neoplasms, tuberculomata and encephalitic lesions affecting the tuber-infundibular region. Experimentally Mehes produced sleep in rabbits and dogs by means of electrolytic lesions made by needles in the diencephalon. Demole, basing his experiments on the alleged diminution of the calcium content of the blood in sleep, found that injection of a dilute calcium solution into the infundibular region caused intense somnolescence. Similar results attended the injection of magnesium sulphate. Injection of potassium chloride caused general restlessness and hyperexcitability. Veronal injections produced deep sleep.
These experiments have been confirmed by other authors; Berggren and Moberg, Marinesco, Sager and Kreindler obtained similar results and further noted that ergotamine injections in the same region caused sleep. Whilst Brunelli finds that acetyl choline causes a condition of agitation, similar experiments by Marinesco yielded first agitation and then somnolescence as a result of acetyl choline injection. Hess produced sleep by exciting the median diencephalic area with feeble interrupted currents, whilst strong currents produced a condition of agitation. Marinesco and his pupils found that anodic polarization of the infundibulo-ventricular region tends to produce sleep whilst cathodic polarization is without effect. In view of all these data many writers have proclaimed the existence of a diencephalic sleep centre. It is difficult to understand how such an extraordinary inverted interpretation of the facts has been arrived at.
If the pathological evidence and the effect of destructive lesions mean anything, they mean that the activity of a centre whose function it is to maintain a condition of general excitability of the central nervous system has been destroyed, and were it necessary to use either of the terms we should talk rather of a waking centre than a sleep centre. Nor do the results obtained by injection and electrical stimulation point to any other conclusion. In the infundibular region are situated the central ganglia of the autonomic system governing heat production, water and salt metabolism, cardiac and vasomotor equilibrium.
All that we know of sleep points to an abeyance of the katabolic activity associated with the sympathetic system and an increase of the anabolic activity associated with the parasympathetic system. The sleep-producing effects of ergotamine are consonant with paralysis of the sympathetic centres. The reciprocal actions of weak and strong currents in inhibiting and stimulating the centre find analogies in the physiology of the vegetative nervous system without even having to go back to Richet's celebrated experiment on the inhibition and excitation of the claw muscle of Astacus. Anodic polarization diminishes cell excitability, whilst kathodic polarization heightens it, and as we have just seen, sleep is conditioned by anodic polarization. Potassium increases nervous excitability, calcium and magnesium diminish it. Now, if we accept the body of histochemical evidence of Keeser and others, it is precisely on this group of vegetative nuclei that the barbiturates exert their chief action. Thus, when we attempt to produce sleep by pushing these hypnotics, a powerfully depressant drug is called on to exert its activity on a group of nervecentres which constitute a veritable nceud vital governing general cell metabolism.
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We cannot, of course, consider this diencephalic centre subserving excitability as autonomous. It is reasonable to suppose that its excitability is maintained by a constant stream of impulses arriving from the sensory end-organs via the thalamus, from the subcortical mechanism for protective and emotional movements, from the proprioceptive system, and above all from directly or indirectly initiated cortical activity. Appropriate destructive lesions of the thalamus, the injection of calcium or the barbiturates, produce, generally, sleep or a condition of somnolescence. It would appear that only one non-alkaloid acts selectively on the thalamus. The possibility of diminishing painful stimuli without, as far as can be judged, markedly affecting cortical activity would appear to rest with the salicylates. These thus act in a secondary sense as hypnotics.
Let us now turn to'those motor mechanisms that are especially interesting to psychiatrists, inasmuch as their hyperactivity is to a great extent responsible for the restlessness of many agitated conditions. We are dealing with a primitive subcortical mechanism actuated on the one hand by sensory impulses relayed from the thalamus, and on the other serving as the effector system for the stream of emotive impulses activated by cortical excitability. From the activity of these terminal ganglia of the parapyramidal motor system, stimulation of the diencephalic centres results. In addition the diencephalic activity again stimulates the cortex, thus establishing a vicious circle. To discuss the pharmacological attack on these mechanisms would lead me into the forbidden territory of the alkaloids-at any rate in no other way can I explain the magical effect of hyoscine in acute mania or some experiments of my own, when a temporary quiescence and even sleep was obtained in cases of agitated melancholia by exhibition of bulbocapnine, a drug which in moderate doses acts solely on the parapyramidal system.
The experience of most of those who have seen much of neurotic behaviour is that a sufficiently lengthy stimulation of a subordinate mechanism by cortical hyperactivity may lead to the lower centres exhibiting a functional hypertrophy long after the original stimulating cause has ceased to act. In the treatment of insomnia due to such a residual and persistent symptom, it is obviously bad practice to weaken the cortical inhibitory powers by a cortical hypnotic when a direct attack can be made on the hypertrophied mechanism.
If we now consider the treatment of excitatory states depending on hyperactivity of the cortex alone it is clear that there is no indication for using drugs such as the barbiturates in doses that can affect the vegetative diencephalic system when sufficient cortical depression may be obtained by drugs such as the bromine compounds which have no effect in ordinary doses on the lower centres. Here again, in the study of selective action of drugs on different aspects of cortical' function, we are in contact with an almost unexplored problem of great complexity. Cortical hyper-excitability cannot be considered as necessarily involving the whole cortical system. The specific action of certain hypnotics on the motor cortex is a good example. Many other drugs which have a generalized action in depressing cortical activity, and others which have a specialized action on the sensory cortex, possess only a very feeble depressant power on the motor cortex. Nor have we attained the knowledge that will allow us to predict from chemical constitution the probable effect of any drug on! any one cortical mechanism. Witness the different actions of such nearly allied drugs as diallylmalonylurea and phenylethylbarbituric acid on the motor cortex. As a disbeliever in the conventional cerebral localization I hold strongly that the cortex acts as a whole, and that no anomaly of function in one respect will fail to affect in varying degrees all forms of cortical activity; but I do not conceive that such a view precludes the recognition of a variability in definite systemic functions when considered physiologically rather than anatomically.
An apparent reversal of function may characterize the employment of a cortical 9 497 Proceedings of the Royal Society of Medicine hypnotic. Blachwenn and others have observed that inaccessible catatonics, on recovering from amytal anasthesia, become active and accessible, whilst still retaining their delusions. That this is really only a release of function due to a localized action of the attenuated, hypnotic was shown by Lindman who observed that precisely the same effect couldbe obtained by the continuous administration of small doses of amytal. When the same doses were given to normal observers they reported a sensation of general bien-etre and expansiveness and a desire to converse with the world at large on their most intimate affairs. Similar probably was the experience of William James with ether, when he found himself able to resolve all antinomies in a species of Hegelian absolute under its influence. If there be one contribution more urgently needed than another it is that which psychiatrists could make by an analysis of the introspections of trained subjects under the influence of hypnotics.
Of the more strictly pharmacological problems I must leave others to speak. I am glad to say that we have with us Professor Alfred Meyer whose work on the histological changes induced by hypnotics is known to all, though I am afraid that we shall find him rather a destructive critic.
Finally, while we shall all agree with the very wise cautions that we have received from Sir William Willcox on the rash recourse to hypnotic therapy, there is one class of cases in which not to take risks is to fail in our duty. Not all of us have been exposed to a great sorrow, but those wbo have will have some inkling of the unendurable torture that makes the sufferer from acute melancholia desire death at all costs. These unfortunate people should be relieved without regard to the risks involved-which, on any reckoning, are not so very great. I believe, however, that the failures and dangers of hypnotic treatment will be greatly diminished when increased knowledge of the specific action of the drugs and a more thorough-going analysis of the different nervous mechanisms involved enable us to prescribe the right hypnotic for the particular symptoms.
Professor J. A. Gunn: Sleep may be regarded as a rhythmic condition of depressed excitability of the brain, and insomnia as an absence of this depression or a failure of its rhythm. From the practical purposes of drug treatment, insomnia may be regarded as due to one, or a combination, of two causes.
(a) Abnormal afferent stimuli which maintain the excitability of the brain at a time when its depression is due;
(b) Increased excitability of the brain cells.
To treat every case of insomnia by the administration of a hypnotic is just as irrational as to treat every case of cough by administration of morphine. If insomnia is due to abnormal afferent stimuli from the senses or autonomic system, the rational treatment is to remove these stimuli if possible. Increased excitability of the brain may be congenital or acquired. There are great individual variations in the capacity for sleep, as there are in other qualities of the central nervous system. There are brains which are easily kept awake. There are children who, though perfectly healthy, from infancy sleep far less than other equally healthy children and this endowment of wakefulness may, for good or ill, persist tbrough life. This has not necessarily anything to do with intellectual capacity. Increased excitability of the brain may also be artificially produced, e.g. by caffeine or possibly by nicotine. It may be secondary to high blood-pressure, as in the insomnia produced by ephedrine. In the latter conditions treatment, if needed, is obvious. Excitable brains are prone to need hypnotics. There are, however, brains of normal excitability, that may be kept awake by such abnormal cerebral stimuli as "worry." It is possibly for this condition that bromides are especially valuable.
Such a classification of insomnia suggests, in the first place, obvious reasons for 10 498 Psychiatry with Therapeutics and Pharmacology combining an analgesic and a hypnotic. Aspirin or phenacetin, by diminishing afferent stimuli of pain or discomfort, may produce sleep alone or will diminish the dose needed of a drug that acts as a cerebral depressant. Experiments on normal animals do not give a true estimate of the value of such a combination in insomnia due to pain. A small dose of morphine, only sufficient to act as an analgesic may, when combined with a cerebral sedative like chloral, be more effective in producing sleep and safer than a large dose of either alone. It also suggests reasons in some cases for combining different hypnotics which act at different points, e.g. the familiar combination of chloral and bromides.
The numerous hypnotics which act by depressing the brain are usually grouped according to their cbemical relationships or their speed and duration of action, it being rather assumed that their sites of action are identical. Gross differences in site of action are realized, e.g. between hyoscine and chloral, or possiblv between luminal and veronal. It is on this point that our knowledge is most scanty, and it is only if such differences exist and are utilized that there can be any justification for the ever-increasing number of hypnotics. If we always knew more narrowly the " site " of the insomnia and the site of action of hypnotics, it would be easier to find the right key for the lock. Some experience of the action of hypnoties on the lower animals shows that there are finer differences in the action on the brain (apart from other pharmacological differences) shown by drugs which are at the present time merely labelled "hypnotics." It may be that in time we shall come to use them with more physiological discrimination. Even now therapeutics would gain by a more accurate knowledge of fewer hypnotics.
One factor ought to be better controlled, viz. dosage. Little attention is paid to whether a man weighs 10 or 15 stone; though a difference of 50 per cent. in the dose mav make all the difference in the effect produced. The time may come when we shall reckon all doses of active drugs per unit (e.g. stone or kilogram) of bodyweight. With hypnotics as with other remedies we are not nearly accurate enough in our dosage and wehave scarcely progressed in this respect in the last century.
I can refer to only one or two points concerning the dangers of hypnotics. In the first place I think it would be worth while for someone to analyse the published accounts of cases of poisoning byhypnotics in Man with a view to ascertaining whether these effects throw any light upon the precise site of action on the central nervous system. Secondly, in regard to tolerance produced by repeated doses of hypnotics, it is known that different tissues in the same animal develop different degrees of tolerance to any particular hypnotic. We are apt to estimate tolerance by the effect on the nervous system, forgetting that a tolerance so narrowly judged may overlook the obscured absence of tolerance on the part of such organs as the liver or kidney. Thirdly, we must take cognizance of the great increase in recent years of cases of accidental and suicidal poisoning with hypnotics, especially of the barbituric series. To quote from a recent set of statistics (which could be paralleled in most countries) there were admitted into the hospitals in Budapest, from 1909-14, 35 cases of veronal poisoning, in 1932 there were admitted into one hospital of that city 87 cases. Even that increase did not represent the increase in poisoning by this group, because luminal had appeared on the list. In 1923 there was in this hospital one case of luminal and 23 of veronal poisoning, in 1932 there were 80 of luminal and 87 of veronal poisoning. One potent factor in this increase of poisoning is the prescription of tablets. They are too easily obtained and in too numerous doses. They are too portable and too facile in use. People accustomed to take relatively innocuous drugs such as aspirin in tablet form are apt to regard tablets as safe.
With many drugs there is a wide margin between the therapeutic and toxic doses. Nevertheless it is idle to expect that a drug which has sufficient pharmaco-11 499 Proceedings of the Royal Society of Medicine logical activity adequately to depress the brain will not fail, in larger doses, to spread its actions. Thehistory, especially ofhypnotics, reveals a procession of drugs which have been introduced, sometimes by academic pharmacologists, more often by drug manufacturers, with the claims that they are "therapeutically active" but "non-toxic," and not a single example has entirely lived up to this twofold recommendation.
Dr. P. K. McCowan: Hypnotic drugs owe their action to certain chemical groupings in their molecules, and for convenience of description I am making use of a classification, according to their chemical composition, into the aldehyde, the halogen, the sulphone and alkyl, and the urea groups.
Aldehyde group.--Paraldehyde is probably the safest hypnotic which we possess. As an aldehyde it is a cardiac and respiratory stimulant and can be used with comparative safety in any condition calling for a hypnotic. The great objection to this drug is its taste and smell of course, and its excretion by the lungs accounts for the prolongation of its odour for the day following its use. Cases of poisoning from paraldehyde are extremely rare, and the only cases which have come under my personal notice have been where patients have been given from one to three ounces of pure paraldehyde in mistake for an ordinary draught. Such patients have slept for periods varying from 24 to 48 hours, but, with appropriate treatment, have made uneventful recoveries.
Halogen group.--Chloral hydrate is an extremely useful hypnotic, which is less used since the introduction of the much advertised barbiturates. As it is a cardiac and respiratory depressant, it has to be used with caution in the debilitated and old, but for general use it is one of our safest hypnotics. Outside India, addiction to chloral is rare, probably on account of its unpleasant taste, its irritant effects on the gastro-intestinal tract, its liability to produce rashes, and the absence of a preliminary stage of excitement and stimulation. Of all drugs of addiction, it is, however, the most liable to produce pathological changes in the organs.
Sulphone-alkyl group.-The two common hypnotics here are sulphonal and trional. Owing to past abuse, sulphonal has of late fallen into an unmerited disrepute. If its tendency to accumulation is remembered and guarded against, it is a useful and safe hypnotic, with no untoward action on the heart or respiration. Its prolonged use should be avoided, and, personally, I never use it for longer periods than a week. I find it particularly useful in acute exacerbations of excitement in chronic psychoses; from 20 to 30 grains three times daily for three days will frequently succeed in cutting short such acute attacks.
Trional acts more quickly than sulphonal, and is rather less accumulative; but most results obtained by this drug can probably be obtained as well, if not better, with one or other of the barbiturates. Urea group.-Here are included the innumerable drugs of the barbituric acid derivatives. Since the introduction of veronal in 1903, new drugs of this series are continually being offered to the profession with claims that they are more powerful, more rapidly excreted, and less toxic than their predecessors; and especially of late years has this been the case.
The following are a few of these drugs, arranged in order of their hypnotic strength: nembutal, avertin, dial, allonal, veronal, phanadorn, perniocton, luminal, amytal, barbttal. The rate of excretion of the drug is important, in that delayed excretion increases the danger of post-hypnotic effects and cumulative action. However, clinical experience largely confirms the animal experiments of Weiss and many others, which show that the main action of all these drugs is highly similar. The chief differences between them lie in the intensity of the excitement they sometimes cause before and after sleep, and in the duration of their action.
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Psychiatry with Therapeutics and Pharmacology They all act as sedatives, analgesics and hypnotics, depending on the amount administered. If the hypnotic dose is expressed in percentages of the minimal lethal dose, then the latitude between hypnotic and fatal dose is found to be practically the same for all of them. It is herein that lies their chief danger-namely, that the optimum hypnotic dose is roughly 50% of the lethal, which, of course, allows little margin for such things as idiosyncrasy and the presence of contra-indications. Recent publications from the Maudsley Hospital and the Boston Psychopathic Institute report very favourably on the use of nembutal in psychiatric practice; and my own experience of this drug is in accordance with the results obtained at these two hospitals.
Nembutal can be used either as a sedative or hypnotic, the usual dose being 3 to 6 grains. It acts quickly and is excreted fairly rapidly; there is no appreciable tendency to tolerance and it is markedly free from unpleasant after-effects. It is a powerful drug, certain in its action, and, used intelligently, can be fairly described as a comparatively safe hypnotic. While it is quite permissible to try out any new drug, I think it is advisable to familiarize one's self with one particular drug. By so doing, one certainly obtains the best results, as one comes to know exactly what dose to give in a particular case if a certain result is desired, and also one appreciates better the onset of any untoward symptoms. I think that practical experience of the drug used is of more importance in the results obtained than is the specific action of the particular drug chosen.
As regards the barbiturates in general, there is a consensus of opinion among those who have used these drugs extensively, that as sedatives and occasional hypnotics they are eminently safe, and I should like to go on to show that, given in conjunction with glucose and insulin, they are also safe in prolonged narcosis. Work by Quastel in the Cardiff City Mlental Hospital Laboratories has shown that these barbiturates inhibit the oxidation of glucose and lactic acid by the brain. This deprives the brain of what is recognized as one of its chief sources of energy, and, therefore, interferes with the functional activity of the brain-cells.
That this inhibition of brain oxidation is the modus operandi of narcotics is suggested, among other things, by the work at Cardiff, where we have demonstrated a close parallelism between hypnotic activity and this inhibition of glucose and lactic acid oxidation. The stronger the hypnotic power of the barbiturate, the greater its inhibitive power on these brain oxidations.
This discovery of the interference with the carbohydrate metabolism of the brain, together with clinical evidence that ketonuria is frequently present in prolonged narcosis, suggested that the carbohydrate metabolism of the liver might be similarly upset. Quastel proved that this was, in fact, the case, liver tissue in the presence of narcotics showing similar inhibition of its oxidative powers. These facts justify the conclusion that, while certain of the toxic symptoms of the barbiturates (such as rashes and albuminuria) are due to peripheral causes, and others (such as disturbances of co-ordination, pyrexia, some of the fall of blood-pressure and epileptiform seizures) are due to the drug's action on the central nervous system, others are due to the disturbed carbohydrate metabolism. This disturbance sets up a condition of ketosis, with such symptoms as ketonuria, vomiting, cyanosis and coma. The cardiac collapse, which is one of the chief dangers in prolonged narcosis, is also associated with a carbohydrate upset, the heart muscle being apparently affected in a similar way to the brain and the liver.
These facts give the clue to a method for preventing or treating toxic symptoms arising in prolonged narcosis, for, by the administration of glucose and insulin, we are able to combat the drug's action on the liver and cardiac muscle. Glucose itself is useless, for it requires the co-operation of insulin for its proper metabolism in the liver; hence, the inhibitive action of a narcotic on carbohydrate metabolism in the liver requires the presence of insulin to diminish this inhibitive influence. In Proceedings of the Royal Soctety of Medicine the presence of insulin, the functional activity of the liver cells need not be appreciably affected. Presumably this is also the case with cardiac muscle, which physiological experiment has shown requires the co-operation of insulin for its maximum activity. On the other hand, the brain takes its glucose from the bloodstream and utilizes it independently of insulin, so that the presence of insulin in no way interferes with the narcotic action of the drug.
Certain it is that in Cardiff a series of over 50 cases have been treated in this way with a most striking diminution of toxic symptoms, as compared with a similar series treated with somnifaine alone. At first we did not exhibit the glucose and insulin until the onset of toxic symptoms, but we have found the results much better since we began to give the glucose and insulin from the commencement of the course.
We now find it very exceptional to have to discontinue treatment before the full course of fourteen days has been given. Toxic symptoms when present are mild, and at the end of the treatment the patient has none of the toxic look previously associated with this treatment. The drug we have found most generally useful is somnifaine, administered intramuscularly. A complete course extends over fourteen days, and consists of two or three daily injections of 2 c.c. somnifaine. With each dose of somnifaine is given 10 units of insulin, and care is taken that the patient drinks a plentiful supply of glucose. Other drugs which we have used, but found less satisfactory, are dial, veronal, pernocton and amytal.
Following on the above work, I have been investigating of late the carbobydrate metabolism of patients taking sedatives in the usual way, and have been interested to find that a certain proportion of them sooner or later show ketonuria or glycosuria, symptoms which can be quickly cleared up by the use of glucose andinsulin. I would suggest, therefore, that it is advisable in using sedatives or hypnotics in any case where special care is necessary to administer glucose and insulin simultaneously with the drug. The cases I have in mind are those of the toxic exhaustive psychoses and patients with exhaustive symptoms associated with mania, melancholia or one of the neuroses. I would further suggest that glucose and insulin might well be given as a routine measure when a hypnotic is used prior to surgical anaesthesia.
Addiction in the barbiturates.-The danger of this does not appear to be any greater in the case of the barbiturates than with other hypnotics. Most of the reported cases are with veronal, and it is found that the cases of acute poisoning usually occur in manic-depressives, while chronic addiction is practically confined to psychopaths, many of whom are alcoholic, and some of whom are morphine addicts. These drugs are not classed as dangerous drugs, so that they are quite easily obtainable. This tendency to addiction in psychopaths must be kept in mind in giving prescriptions for these drugs.
I have no special knowledge of the use of barbiturates in midwifery, but I do feel that my clinical and biochemical knowledge of the action of these drugs justifies me in expressing an opinion on the controversial subject of their use previous to surgical anasthesia. These drugs are admirably suited, both in theory and practice, for this purpose; and it seems to me that, if the published reports of inquests following the use of nembutal and other barbiturates are reliable, there is a marked tendency in certain quarters to exaggerate the toxicity of these drugs.
These reports suggest a failure to apportion correctly (1) the toxic effect of the barbiturate;
(2) the effects of prolonged general anaesthesia, and (3) the shock of surgical operation.
The matter would be of little importance but for the official source of the opinion, which, I fear, will tend to prevent the use of these drugs in cases for which they are eminently suitable. Expressed differently, one might say that, with such views prevalent, the chief danger in the use of the newer barbiturates is not to the person taking the drug but to the one prescribing it! 502 14 15 Psychiatry with Therapeutics and Pharmacology 503
Finally, sedative and hypnotic drugs should be used as a last and not as a first resort. In mental hospital practice, the giving of sedatives and hypnotics can be very much reduced by the use of such measures as occupational therapy and hydrotherapy. An investigation by the Board of Control into this question showed that in those hospitals where such measures were extensively practised, the amount of sedative and hypnotic drugs used was considerably less than in other hospitals.
Sir James Purves-Stewart: I wish to reinforce Sir William Willcox's remarks on the occasional unexpected toxic effects of barbituric compounds in ordinary doses. I will quote three illustrative cases (I) A lady, aged 60, complained of unsteadiness of the legs, coming on rapidly two months after an attack of herpes zoster.
Physical examination showed well-marked signs of spinal-cord affection, including ataxia of the legs, loss of vibration-sense in the lower limbs, absent ankle-jerks, and extensor plantar responses. The cerebrospinal fluid was normal with a negative Wassermann reaction, a normal cell-count and negative globulin and gold reactions. The blood-count also proved normal.
She herself had recently noticed some difficulty in spelling, together with dysphasic symptoms, such as omittinig a word, now and then, when writing or speaking. Moreover, she once sat down and addressed a letter to herself, instead of to her correspondent.
On inquiry I found that she had been taking 10 grains of medinal daily for several years, without medical advice.
On withdrawal of the medinal, all the abnormal physical signs, both spinal and cerebral, cleared up within a couple of weeks.
(II) A young officer, aged 33, who had suffered from bouts of dipsomania for thirteen or fourteen years, married an American heiress. She was a strong prohibitionist and insisted that her husband should undertake prolonged and systematic treatment in a special institution for alcoholism.
Six weeks after his admission to this home, during which time he had no alcohol whatever, and had been having atropine and strychnine in progressively increasing doses, he rapidly developed vertigo and a staggering gait. He began to fall on the golf-course and when getting out of his bath. One day he came up to lunch at his London club, in company with his medical adviser. Although he had had no alcohol for many weeks, his club friends noticed him to be indistinct in speech and staggering in his gait. They promptly diagnosed these as due to alcohol, much to the patient's indignation.
Further inquiry elicited that for the last three weeks he had been taking four tablets of allonal daily (a combination of barbiturate with pyramidon), this being an ordinary dose for sleeplessness.
On withdrawal of the allonal, his symptoms cleared up completely.
(III) A woman, aged 47, about the time of the menopause, had been suffering for two years from chronic high blood-pressure with headaches and insomnia.
She then rapidly developed unsteadiness of gait, tingling and numbness of the left upper limb, and defective sensation in the feet. She also complained of failing memory, with slowness of speech, thought and action, of which she herself was perfectly conscious. After seven weeks of these symptoms, when I first saw her, I found that she was intelligent and coherent, but slightly dazed. There was paralysis of upward movement of both eyes. The optic discs and other cranial nerves were normal. She walked feebly and unsteadily in a cerebellar fashion, clutching at the furniture. There was generalized blunting of sensation all over the body to all varieties of stimuli. The tendon reflexes and plantar responses were normal.
On inquiry I found that for twelve months she had been taking 15 grains of medinal every night. Analysis of the urine showed the presence of medinal; none was found in the cerebrospinal fluid.
On withdrawal of the medinal medication, all the symptoms-cerebral, quadrigeminal, and cerebellar-promptly cleared up within a couple of weeks.
Proceedings of the Royal Society of Medicine
In none of the cases which I have quoted did the patient volunteer a history of drug-taking. It had to be inquired for, and this increased the difficulties of diagnosis.
It would seem, therefore, that whilst in full doses these narcotic drugs exercise their widespread toxic effect on the whole brain, from cortex down to medulla, an effect which may sometimes be fatal, in smaller and repeated doses they may have a selective action upon special groups of nerve-cells, e.g. in the cortex, mid-brain, cerebellum, and even medulla. Why are there such differences in the clinical symptoms ? Probably because of individual variations in the vulnerability of different nuclei in the central nervous system.
Dr. R. D. Gillespie: My contribution is concerned with the possible dangers of the barbiturate group of drugs, and especially with any possible relationship between therapeutic doses and lethal effect. The belief that exists in some quarters tha,t the barbiturates are dangerous implies one or other or all of the following three assumptions: (1) That they are dangerous in therapeutic doses, that is, that the margin between the therapeutic dose and the lethal one reaches vanishing point in at least some cases, and/or (2) that they are a ready means of suicide and as such influence the suicidal rate of the population in an upward direction, and/or (3) that the use of the barbiturates gives rise to addiction. I am here concerned mainly with the first of these possibilities, namely, that therapeutic doses of the barbiturates are or can be dangerous. In order to examine this question I have had a search made of what I believe to be the entire literature available in this country, with the exception of a few papers, nine in all, of which it has not proved possible to procure copies but to which references had been obtained. (A list of these is appended, and there are in addition a few cases where it has not been possible to procure the original paper, but of which details have been found elsewhere in the literature.) There may be in addition some papers whose existence has not become known to me. A list has been compiled of all the papers reporting fatalities in the literature up to the end of 1932, and each paper has been tabulated according to its year of occurrence, the dose where known, the reasons for its administration, complications where present, the name of the particular preparation, and the author, together with as far as possible the names of the authors who have quoted the same cases elsewhere from time to time. The papers have been subdivided according to the drug used. All fatalities have been tabulated so that as far as possible might be ascertained not only deaths following a therapeutic dose but every other case as well, so as to obtain some idea of the relationship between the ordinary therapeutic dose and the minimum lethal one. The only previous paper on these lines in this country which was read by Young [70] , in a discussion in the Therapeutic Section of the Royal Society of Medicine in 1927, stated that up to that date there had been 400 cases of poisoning from the barbiturates recorded in the world literature, of which one-third, or approximately 133, were fatal. A careful check has been made of Young's paper and it has been found that the real number up to that date was 85, the error being produced by counting many cases more than once or even three times. An error of 48 in 85 cases, or 56%, seems somewhat high in a paper referred to by the opener of the discussion at the time, Sir William Willcox [72] as "most carefully compiled," and as one on which he had based some of his views. Since 1927, 44 fatal cases have been recorded in the literature, which brings the total recorded up to the end of 1932 to 157. It is of course true that a number of cases go unrecorded. In this couintry the machinery of the Coroners' Courts ought to permit of the publication of data in many cases that otherwise become lost to the records, but no official effort is made to ensure this. The use made of Coroners' Courts in this connexion is not scientific.
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Psychiatry with Therapeutics and Pharmacology However, the vast majority of the fatalities are for doses taken with suicidal intent. It is unlikely that fatalities with small doses would escape publication if they were observed at all, except in the most exceptional circumstances of accident or corruption. We may take it therefore that the tables compiled for the purpose of this paper are complete as far as therapeutic doses associated with fatality are concerned.
If we extract from all recorded cases of fatality those in which death occurred from a therapeutic dose we find the following:
It is obvious that we must rule out for scientific purposes the case referred to by Pickworth and in the Medical Annual since nothing but the bare statement is made that death has occurred from a dose of 15 grains. The same fate must overtake Willcox's 1913 " case " with 10 grains of veronal, as he simply says that " cases of death have been recorded even after taking such a small dose as 10 grains." But as he gives few references in his papers on this subject to the work of other authors it is impossible to confirm this statement. They are, nevertheless, apt to be quoted in the foreign literature as " Willcox's cases," without any reference to details other than the alleged doses (e.g. Tardieu [57] ). We are left with Willcox's 1913 cases, the first being a man with tabes aged 52, who took a quantity not precisely known, but somewhere between 5 to 20 grains. In this case the author himself at the time said, " in this case it is doubtful if the drug was a factor in producing death," and I believe that most people will agree with him in this opinion.
With regard to the third of Willcox's 1913 cases, he said, " It is extremely doubtful if death was in any way accelerated by veronal." None of these three cases are relevant therefore to the present question.
Alter's case is less simple. This was a woman aged 54, an epileptic who had been ill for some years and had been for a year previous in an institution, and suffered also from repeated dream states. This case of Alter's has been much discussed and opinions both for and against the view that veronal was the main cause of death have been stated. I submit that the following facts are important against this view.
The patient was an institutional inmate suffering from epilepsy of undiagnosed origin and there was no autopsy. It seems to me that the probability of its being a barbiturate death is much diminished by the fact that in all the thirty years of experience with veronal since it was introduced there has been no instance of death recorded with doses of this order of magnitude except those which I have mentioned and given reasons for discarding.
In the pernocton cases it appears verv dubious to attribute the death solely or mainly to pernocton. Both occurred in elderly persons, after major operations; and in both the death occurred in collapse within a few hours after the operation, a form of death which is quite different from the recognized type of barbiturate death which occurs slowly in coma, after many hours, usually with hypostatic pneumonic signs.
As regards nembutal and Willcox's unqualified statement in the Practitioner of Proceedings of the Royal Society of Medicine April 1933, that this drug had been responsible in his experience for some deaths, presumably from therapeutic doses, I believe that if three of these' cases, constituting the majority of the nembutal cases referred to, were published, the details of which are privately known, it would be quite evident that they did not give unqualified support to the inference that nembutal was dangerous in therapeutic doses. No death from nembutal had in fact been recorded in the scientific literature up to the time of Willcox's statement. Again there is evidence as with most of the barbiturates of a contra-indication in cases of age. A man of 69 had prolonged unconsciousness of thirty-six hours after nembutal but he did not die. The general experience is in fact against the contention of danger in therapeutic doses, at least in people not suffering from some organic disease or the after-effects of a major operation. Curran and Minski at the Maudsley Hospital used doses up to 12' grains in twenty-four hours sometimes for weeks on end. In collaboration with Dr. Mackintosh and Dr. McNaught the following doses were used for a morphine addict to enable withdrawal of the morphine to be complete, as it was. I can testify that there was never any cause for anxiety. Obviously such doses can only be given under the most careful supervision, but the case is of interest in obtaining a balanced view of the question.
As regards repeated doses of the barbiturates the lowest recorded continuous dosage of veronal which was lethal was 174 grains over four days. This represents a considerable excess over the customary daily therapeutic dosage of veronal. Where repeated dosage is too heavy, or if the patient has an idiosyncrasy the fact commonly declares itself in the form of toxic signs which give ample warning: hence doubtless the rarity with which repeated dosage, even if uncontrolled by any attending doctor and in excess of the therapeutic maximum, appears to have proved fatal.
The conclusion of this part of our inquiry is this, that with the barbiturates there is no case on record where either a single dose, or repeated doses, of therapeutic magnitude, has caused death in the absence of complicating factors. No foundation can be discerned on inspection of the facts, for Willcox's statement that "the repeated administration of these barbiturates in one or more daily doses is undoubtedly dangerous."
In complicated cases, i.e. patients with organic disease or after operation there is actually no case on record which would justify attaching the responsibility solely or mainly to a dose of therapeutic magnitude with the possible exception of Alter's.
The words of a continental author, Renner [501 commenting on the comparatively large number of fatalities attributed to veronal in England are very relevant here. He remarks that "what was previously regarded as an 'Act of God' is nowadays attributed to 'poisoning by narcotic drugs,''" and he adds that "it is obvious that the desire to refer things always to precise causes can in practice do violence to exact science."
The margin of safety so far as can be judged from the published records, calculated as the ratio of customary maximum dose to minimum lethal dose is with veronal one in five (taking the maximum dose as 10 grains) and with luminal one in three (taking the maximum dose of luminal as 5 grains). With the newer barbiturates there are not yet enough data to enable the calculation to be made, except by inference from experiments on animals.
The occurrence of idiosyncratic reaction is important: with the barbiturates in general, idiosyncrasy has to be reckoned with in a number of cases. By some authors this is put at 3% but this seems. higher than ordinary clinical experience 506 18 19 Psychiatry with Therapeutics and Pharmacology 507 would suggest. The idiosyncrasy consists either in skin conditions, neurological disturbances, &c., &c. The varieties have been tabulated by Lundy and Osterberg [89] . No case is recorded of a single therapeutic dose, even in an idiosyncratic patient, having a lethal effect.
In continuous doses the only lethal results recorded are those I have mentioned, i.e. only with doses well beyond the therapeutic maximum.
Barbiturates as a means of suicide.-The Registrar-General's statistics for 1931, which are the last complete ones available to me, showed that the total of recorded suicides by all methods was 5,147. Of these the number attributed to the barbiturates was 13, or 026%. Even allowing for cases which may have been overlooked, this seems a surprisingly small number, in view especially of the amount of advertisement these preparations have received as a means of suicide by the press. RELATIVE Barbiturates as drugs of addiction.-It is impossible to obtain reliable statistics on this point. Unbiased clinical experience is to the effect that such cases are still rare in this country. In the literature the allegation of addiction sometimes depends on a simple misuse of words. To take a drug in a dose of therapeutic size every night for, say, four months for the purpose of relieving insomnia is not addiction if the word is to have any meaning. A number of the cases recorded in the literature as addiction are only so classed as the result of this looseness of terminology. Dr. G. W. B. James said he thought it would be interesting to consider the attitude of practitioners themselves towards the question of prescribing hypnotic drugs. That attitude, in his view, could be conveniently divided into three stages.
The first stage was brief, and perhaps most of the members present could recall the anxiety experienced by young physicians after the first full doses of ordinary hypnotics had been prescribed. Every moment after the prescription was dispensed was spent in apprehensive expectation, and it was with difficulty that the prescribers restrained themselves from making frequent calls to ascertain whether the patient was still breathing. After a short time this apprehensive stage was followed by a second stage which lasted longer. In this the practitioner lost his early fears, and in some instances entered upon a somewhat indiscriminate use of hypnotics-the kind of prescribing which was one of the chief dangers of the use of these drugs. In this the doctor was encouraged by a public demand, and by a proper anxiety not to be regarded by patients as ill-informed or out of date. The medical man was also stimulated by a constant flow of free samples and desk blotters from the manufacturers. The folder enclosed in the samples assures him the newest drug produced no unpleasant results, was quickly eliminated and produced natural and refreshing sleep without subsequent depression. During this second stage doctors' doses tended to increase, there was a determination to try every new preparation. This stage lasted a variable time, its duration might be determined by an accident, or, more happily, the critical attention and interest of the doctor was roused by some alarming idiosyncrasy.
He could himself claim to have passed through those two stages, and it might interest those present to hear of an incident which had impressed him in his early prescribing career when he was taking charge of a patient who was the subject of severe alcoholism: he was, in fact, the only man he (the speaker) had ever known who drank his whisky-and-soda from the wash-basin. He (Dr. James) and his patient had rooms in the same hotel, and, in the usual suspicious mood the patient insisted that he (Dr. James) should share the treatmeint. It was the only way in which the man could be induced to take what was ordered for him. On the first night, therefore, each swallowed a 15 grain-cachet of medinal. That gave the patient some six hours of sleep, but he (Dr. James) had to be forcibly turned out of bed in the morning by the attendant, who, naturally, thought that he had been drinking, and almost wrote to the responsible relatives. On the next and succeeding nights his (the speaker's) cachet contained sugar of milk only, but it was several days before he lost the unpleasant diplopia which followed the first taking of the drug.
He apologized for reciting this experience because it merely called attention to a personal idiosyncrasy, familiar enough in practices But it was the experience which introduced him to the third stage of the practitioner's attitude towards hypnotics, the stage which endured to the end of professional life. It was marked by adherence to a comparatively short list of well-tried hypnotics with which the doctor was thoroughly familiar. It was also marked by a much greater attention to the innumerable factors which made up the problems of insomnia or psychomotor restlessness, neither of which could be adequately treated by chemical substances alone. He was anxious not to give the impression, from his remarks, that he considered medinal dangerous; he used it personally, and he regarded it as a valuable hypnotic, and he had only met one case of medinal addiction. He wished, rather, to stress the necessity for vigilance in using hypnotics, and to enter a plea for the employment of smaller doses than those commonly given. There were, of course, exceptions: many patients met with in psychiatric practice required large doses. For the alcoholic friend of whom he had spoken, he would now prescribe 5 or 6 drachms of paraldehyde.
He would like to refer to the bromides. In examining the pharmacopoeias of several teaching hospitals one would find stock mixtures containing 15 grains of 514 26 27 Psychiatry with Therapeutics and Pharmacology 515 bromide to be given thrice daily. To many patients the giving of such a dose was undesirable. For example, one could take the case of a woman who had puerperal sepsis and a tendency to mental confusion. Doses of the strength he had named would cause an increase in the patient's confusion, and a tendency to the production of hallucinations, or illusions of sight, and still would fail to procure for the patient the desired sleep. The findings of Notkin, Killian, and other writers on the blood changes produced by bromide therapy confirmed him (Dr. James) in his dislike of bromides.
There was so much that was personal in the use of hypnotics that it was impossible to lay down precise rules for their sale or prescription. Until the action of hypnotics was placed on a scientific basis it might be difficult to introduce useful legislation; it was especially undesirable for legislation to suggest that the public required to be protected from dangerous drugs as used by physicians. He considered that in practice hypnotics were often withheld too long. It was important not to let a patient acquire what Sir William Willcox referred to as the " obsession of insomnia." The main danger lay in indiscriminate experimental prescribing, as he had often observed.
Professor Alfred Meyer: The work done up to the present on the anatomical changes in the brain, produced by hypnotics, gives no unequivocal answer to the question of their pathogenesis. However interesting some of them are, they do not permit general conclusions. Some authors, as for instance Weimann, Petri, Yankovich and Fazekas, have described changes which may point to a damage of blood-vessels or a lack of blood supply. The peculiar mucinoid bodies in the experimental cases of Mott, Woodhouse, and Pickworth, and the metachromatic ones described recently by van der Horst and Hasselt still lack an explanation. Many authors are influenced by the idea that the toxic effect of hypnotics is an increased therapeutic one, showing itself in primary ganglion cell degenerations at the place where the drug is expected to attack. The difficulty is that ganglion-cell degeneration may be due to accidental anteor post-mortem, or even technical, conditions. Especially in the brain-stem misinterpretation is frequent, as recently shown by Bodechtel and Gagel. The more we gain experience, the more reserved we become. Of course, I do not deny the possibility of direct toxic action on ganglion cells in any case, but very often the pathogenic course is different. For instance, Spielmeyer and his pupils have drawn attention to the importance of functional vascular troubles. We possess an instructive example in our experimental results, obtained by poisoning with narcotics, cyanide of potassium and carbon monoxide. (The narcotic experiments have been carried out together with Dr. Blume, pharmacologist in Bonn.) The slides which I want to demonstrate to you prove that carbon monoxide, cyanide of potassium, and narcotics, however much their chemical structure and specific action may differ, lead to brain changes identical both as to quality of the process and distribution. We could detect ischmemic necroses and softenings in cortex, white matter, corpus callosum, globus pallidus, red zone of substantia nigra and the sector of Sommer of the cornu ammonis. We nmust add that these may also occur after morphine intoxication (Weimann and Mahrenholtz) and asphyxia of other origin (Rotter). It is the anoxwemia-according to Quastel, in a sense which includes not only the lack of oxygen but also the condition rendering the oxygen unavailable for oxidative purposes-which acts as the common pathogenic factor and which determines the distribution of the process. Even the selective lesion of the globus pallidus, formerly regarded as a specific response to carbon monoxide, becomes only a by no means rare expression of vulnerability against asphyxia. Whether we have to expect similar occurrences with some of the hypnotics is still an open question. For the purposes of this communication the results obtained during a period, from January 1932, when we started, until March of this year, will be given very briefly.
During this period of some fourteen months, 24,000 grains of nembutal were dispensed and 328 patients received it.
These patients differed widely in the type and degree of severity of their illness, ranging from mild anxiety states to acute mania. They can probably be considered to be a representative sample of the cases met with in psychiatric practice for whom nembutal is likely to be prescribed. We had, however, from the nature of the hospital, relatively little opportunity for trying the effects of the drug on cases suffering from the more chronic and irrecoverable forms of mental disorder, such as senile and arteriosclerotic dementia and the schizophrenias of long standing.
At first nembutal was given alone to the exclusion of all other drugs. As might have been expected from its rapid and relatively transient action, it soon became apparent that in the dosage we employed (and we never gave more than 13i grains in the twenty-four hours), its value as a continuous sedative in cases of prolonged excitement or agitation was limited, though it proved of considerable value in cases which exhibited episodic or periodic outbursts of agitation or restlessness. From the first we lound it a hypnotic of very great value, and we also found it to be of great service in the performance of the minor operations that came our way, such as the taking of blood or lumbar puncture in apprehensive and sometimes actively resistive subjects.
As regards administration, it was essential to give the drug in a concentrated solution and on an empty stomach. It soon became our practice to begin with 3 grains as a hypnotic and to increase this by 1J grains until the desired effect was produced. We have never given more than 6 grains as a single dose, and 4i grains has usually sufficed. For sedative purposes and minor operations our dosage was similar. It became our strict rule not to begin with more than 3 grains as the initial dose, should the general physical condition be very poor, and naturally children received smaller quantities.
The action was usually apparent in half an hour. The period of most profound action was short-lived, in the day usually another half hour. After this the patients usually passed into a condition of light sleep or drowsiness, The total duration of effect varied considerably and was strikingly dependent upon stimuli in the external environment, the patients being readily awakened by outside noise or disturbance.
For this reason much better effects were obtained when side rooms could be employed. On the whole it seems fair to say that an average dose of 4' grains in the day time was roughly as effective, but not so certain in its action, as 2 drachms of paraldebyde. It had the great advantage of being much more palatable.
As has been indicated we soon formed and have retained a very high opinion of nembutal as a hypnotic. It appeared to be of particular value in the not infrequent cases who experience a difficulty in going off to sleep, and whose increasing anxiety and tension as the hours pass is not conducive to the effect they so much desire. Such patients have often the next day expressed their relief that their fears of yet 29 Psychiatry with Therapeutics and Pharmncology 5] 7 another sleepless night had been so rapidly terminated. We are not convincel that we have seen a case in which a true tolerance has been developed. In many cases we have given it continuously for weeks, and with as good effects at the end as the the beginning. There has been, however, considerable in7d1vidua,ik.tvariatiors in susceptibility to the drug.
On only two occasions have we seen any effects that were at all alarmi&. Tvo patients, both emaciated and in a very poor state of general health, one oi them in addition being alcoholic, collapsed, and became pulseless with 4i grains, Both were quite well later on the same day. These two patients were amongst thei first to whom we gave the drug, and were indeed the occasion for our subsequent. rule that not more than 3 grains should be given as an initial dose to the physdoally debilitated. We have never on any subsequent occasion had any experiene to cause us alarm or even anxiety.
As regards other untoward effects, a few patients have complained ot nausea, fewer still have actually vomited. An occasional patient has complained of giddiness.
On the whole the freedom from any unpleasant after-effects has been very n6tfiking, and in our experience fewer patients complain of heaviness the next 42iorning than after medinal.
We have given nembutal to patients who were also receiving medinal, bromide, chloral, hyoscine, paraldehyde and somnifaine. We have never thereby exj"erienced cause for uneasiness. It may be of interest to give some of the larger doses in combination we have given in twenty- By far the largest single dose that has come to our knowledge was if the case of a man who the night before an operation in another hospital, was givn nembutal in preparation for N. anmesthesia the next morning. He received 15 grains owing to an error. We were told he became violently excited and then somew llat collapsed, had his stomach washed out and passed into sleep. He sustained as very severe operation the next day with complete success, for which only a ligit additional anmesthetic proved necessary.
As the result of an increasing experience, we have seen no reason ko modify the conclusions we have given elsewhere. These were that nembutal in to 6 grains is a hypnotic of the greatest value, not unpleasant to take, reasonablyl oertain in its action, devoid of risk, and free from unpleasant after-effects. In similar doses it provides a sedative of value in cases with episodic or periodic outburots of agitation and restlessness. It is also of great service in minor surgical opeirations, both to facilitate their performance and to avoid the fear and anxiety especillly in children, which might otherwise have been caused. In our experience 4can be safely combined with large doses of other drugs. It would seem a pity if advantage should not be taken of such a useful addition to the pharmacopoeia through a reputation for danger, which if reasonable precautions are taken, it does not appes r to deserve.
Sir Maurice Craig said that his object in attending the me4 inc, was to learn, and he had learned a good deal. For years he could not undirstand how two practising physicians, such as Sir William Willcox and himself, 1had come to such widely opposite views on the barbituric acid group. The riddle hqd been solved this FEB.-JOINT Dis. No. 1-3 * Proceedings of the Royal Society of Medicine evening when Sir William told the meeting that he had never prescribed any of these druggs. That statement meant that he had no clinical experience in the therapeutic use of these hypnotics. Therefore his observation on the clinical values of them could be of little or no use, as he had never observed their action on his own patients. Sir William Willcox spoke as a distinguished toxicologist, and as one who had seen bad effects or even disasters, but the history leading up to these would embrace other matters than purely therapeutic experience.
The second point that he (the speaker) wished to make was the unscientific way in which a few cases were constantly being quoted in support of the dangerous effect of these drugs. What weight did these carry in comparison with the many thous~nds of times these drugs were prescribed by medical men?
There was also the astounding statement that Sir William Willcox made that those who took sedatives for prolonged periods commonly ended in taking their lives.
If this! were true the papers and the coroners' courts would be filled with reports about sluch cases, when it was appreciated that these drugs were the most commonly used b,% medical men because they were found to be the most reliable and effective hypnotics. Compare this with the illuminating lists prepared and shown in this discussi)n by Dr. Gillespie. When properly given, the barbituric acid group were the most va4luable of all sedatives, and by giving them, even for long periods when necessary, many men retained their mental activity very late in life.
Sir William Willcox was a friend of his (the speaker's), and as Sir William spoke so' emphatically against their use it was necessary that those with a long and very different experience should be equally outspoken.
With iregard to habit-formation, all he could say was that he had known endless persons t4ke drugs of the barbitone group, but had never seen one of them become a drug addict, and each person could give it up if advised to do so by his medical attendant. Veronal addicts that he had known were persons who would take any drug, and the addiction had usually begun with morphia. He haQ been sorry to hear Sir William Willcox say that the barbituric acid group of rugs might be included in the list for restriction. This might make many patients afraid of taking them when prescribed by a medical man. Suicides usually camne in waves in respect to the means employed; when a case of death from takingl veronal was reported in the newspapers, other cases of the same kind followed. lPhat. was so in the aspirin group, ten or twelve of thes3 having been reported within twelve months. It showed the danger of publishing those cases, as it taught pe9ple how they could kill themselves. Very few drugs in the pharmacopoeia woulI not kill if taken in an overdose or used improperly. He fully agreed with those w ho said that small doses of these drugs given regularly was much better than larger oi es spaced at greater intervals.
His work was largely to try to prevent people from having a nervous breakdown or becoming i sane, and to keep them well once they had recovered. 30 518
